Glutamate uptake occurs at an early stage of synaptic vesicle recycling.
Rapid membrane recycling in nerve terminals is required to maintain rapid synaptic transmission. Following the fusion of synaptic vesicles with synaptic plasma membranes, recycling can occur via clathrin-coated vesicles (CCVs) [1-3]. The fate of these vesicles is uncertain: they could simply uncoat and acquire other proteins from the cytosol to regenerate synaptic vesicles or they may fuse with endosomal structures from which synaptic vesicles could then bud. We have purified both CCVs and synaptic vesicles from rat brain, and measured the ability of these vesicle fractions to take up the excitatory neurotransmitter glutamic acid. We found that the normalized levels of glutamate uptake by the two types of vesicle were very similar. For each vesicle fraction, uptake required ATP and Cl- and could be fully inhibited by the specific vacuolar proton pump (v-ATPase) inhibitor concanamycin. We suggest that this ability to refill vesicles with neurotransmitter at the earliest intermediate on the recycling pathway - the CCV - may allow uncoated vesicles to immediately enter the releasable pool without sacrificing the quantal nature of neurotransmitter release.